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ABSTRACT : 

PROBLEM TO BE SOLVED: To execute hot dip coating by perpendicularly passing 
a steel strip upward in a hot dip -coating bath while holding the steel strip at 
a reference position. 

SOLUTION: When the steel strip 1 is hot-dip coated by perpendicularly 
pulling up the steel strip 1 which is sent in the hot dip -coating bath 4 from a 
steel strip carrying-in part 8 provided at a lower part of the hot dip-coating 
bath 4, a pair of moving magnetic field generating coils 10a, 10b are disposed 
to face each other at an outside of the steel strip carrying-in part 8 . A 
reference position is set up at an intermediate position between the magnetic 
field generating coils 10a, 10b. When the measurement position of the steel 
strip 1 detected by a position sensor 13 deviates from the reference position, 
currents supplied to the respective moving magnetic field generating coils 10a, 
10b are adjusted so that magnetic field intensity is made smaller by the moving 
magnetic field generating coil 10a or 10b at a side to which the steel strip 1 
approaches and magnetic field intensity is made larger by the moving magnetic 
field generating coil 10a or 10b at a side from which the steel strip 1 parts. 
Thus, electromagnetic sealing having smaller interval between the moving 
magnetic field generating coils 10a, 10b are attained and excellent hot-dip 
coated steel can be manufactured. 
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NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention carries out continuation hot dipping of the 
steel strip using the hot-dipping bath which has not immersed the sink roll, it relates to the 
method and device which carry out hot dipping, preventing a break through of plating 
metal with an electromagnetism seal. 
[0002] 

[Description of the Prior Art]In the continuation hot-dipping line, as shown in drawing K 
after conveying the steel strip 1 which is a plating negative to the reduction annealing 
furnace 2 maintained by the reducing atmosphere and activating the surface of the steel 
strip 1, it is sending into the plating bath 4 through the snout 3 from the reduction 
annealing furnace 2. The steel strip 1 goes around the sink roll 5 immersed in the plating 
bath 4, and a direction of movement is changed upward. Subsequently, the steel strip 1 is 
sent out from the plating bath 4 via the support roll 6, and plating coating weight is 
adjusted by gas wiping device 7 grade. And the steel strip 1 by which hot dipping was 
carried out is conveyed by the post process. 

[0003]In this continuation hot-dipping line, since the direction of movement of the steel 
strip 1 is changed with the sink roll 5 which has immersed in the plating bath 4, the sink 
roll 5 corrodes to a hot dipping metal. Especially corrosion is intense at a bearing portion, 
smooth rotation of the sink roll 5 is spoiled, and it is obliged to exchange the sink roll 5 
complicated. In order to avoid the trouble originating in a sink roll, the plating bath which 
does not use a sink roll is introduced in JP,5 1-20334,B. In this method, as shown in 
drawing 2 , the plating bath 4 which formed the steel strip carrying in part 8 in the lower 
part is used. And the direction of movement of the steel strip 1 is changed upward with 
the differential-gear roll 9 arranged at the appearance side of the reduction annealing 
furnace 2, and the steel strip 1 is sent into the plating bath 4 in the upper part. That a hot 
dipping metal leaks out from the steel strip carrying in part 8 which carried out the 
opening caudad has prevented by making upward electromagnetic force act on the plating 
bath 4. That is, upward electromagnetic force acts on the hot dipping metal in the steel 
strip carrying in part 8 conjointly with the eddy current which generates a magnetic field in 
the direction which penetrates a steel strip to a rear surface with the moving magnetic field 



generating coil 10 which carried out the placed opposite to the steel strip carrying in part 

8, and is generated in the steel strip 1 and a hot dipping metal. 

[0004] 

[Problem(s) to be Solved by the Invention]In the method of holding a hot dipping metal by 
electromagnetic force, if the mutual interval of the moving magnetic field generating coils 
10 and 10 which counter separates, although the weight of the hot dipping metal to hold 
will increase, the power of acting on a hot dipping metal becomes small. Therefore, in 
order to generate the big electromagnetic force which offsets clearance and to hold Ryo 
Oshige's hot dipping metal, it will be necessary to enlarge the current supplied to the 
moving magnetic field generating coils 10 and 10, and there is a fault to which equipment 
becomes large. 

[0005]If mutual distance of the moving magnetic field generating coils 10 and 10 which 
counter is made small, electromagnetic force can be made to act on maintenance of a hot 
dipping metal effectively. However, when winding to winding distance was contracted and 
the steel strip 1 approaches the moving magnetic field generating coil 10 of one side, the 
steel strip 1 is attracted by the moving magnetic field generating coil 10 of the nearer one. 
As a result, the steel strip 1 contacts the internal surface of the steel strip carrying in part 
8, and it becomes easy to generate a crack in steel strip surfaces. In being extreme, 
according to the stability of the steel strip 1, vibration occurs, the balance of 
electromagnetic force collapses, and there is a possibility that a hot dipping metal may 
begin to fall from a portion with weak magnetism. By thinking out this invention that such 
a problem should be solved and controlling supply current according to the interval of a 
steel strip and a moving magnetic field generating coil, Even if it contracts the distance 
between moving magnetic field generating coils, a steel strip's sticking to a moving 
magnetic field generating coil and vibration of a steel strip are controlled, and it aims at 
holding a hot dipping metal efficiently with little supplied power. 
[0006] 

[Means for Solving the Problem]In order that a hot-dipping method of this invention may 
attain the purpose, when a steel strip sent into a hot-dipping bath is pulled up from a steel 
strip carrying in part provided in the lower part of a hot-dipping bath to the vertical upper 
part and hot dipping of the steel strip is carried out, When a measuring point of a steel 
strip which carried out the placed opposite of the moving magnetic field generating coil of 
a couple to the outside of a steel strip carrying in part, set up a reference position in the 
middle of a magnetic field generating coil, and was detected with a position sensor shifts 
from a reference position^Su^ply-current to eachjmoj^^ is 
adjusted so that magnetic field intensity may become large with a moving magnetic field 
generating coil of a side which magnetic field intensity was small with a moving magnetic 
field generating coil of a side which a steel strip approached, and a steel strip left. Hot 
dipping equipment for enforcing this method is provided with the following. 
A hot-dipping tub which provided a steel strip carrying in part by which a lower end was 
opened wide in the lower part. 

A moving magnetic field generating coil of a couple by which the placed opposite was 
carried out to the outside of a steel strip carrying in part. 

A drive circuit which supplies current to each moving magnetic field generating coil. 
A position sensor which detects a control circuit which adjusts current supplied to each 
moving magnetic field generating coil, and a position of a steel strip from each drive 
circuit. 



In a control circuit, a measuring point and a reference position of a steel strip which were 
detected with a position sensor are compared, and a control signal which supplies current 
according to gap of a measuring point from a reference position is outputted to each drive 
circuit. 
[0007] 

[Embodiment of the Invention]In the plating device according to this invention, the placed 
opposite of the moving magnetic field generating coils 10a and 10b of a couple is carried 
out to the outside of the steel strip carrying in part 8 provided in the lower part of the hot- 
dipping bath 4 as shown indrawing 3. The moving magnetic field generating coils 10a and 
10b are connected to the control circuit 12 via each drive circuit (power supply) 1 la and 
1 lb so that current ma y be adjus ted jndividually. Th e drive circuits 11a and 1 lb coincide 
the phase of the current sent through the moving magnetic field generating coils 10a and 
10b, when using AC power supply. The signal showing the reference position of the steel 
strip 1 and the signal showing the measuring point of the steel strip detected with the 
position sensor 13 are inputted into the control circuit 12, and the electromagnetic force 
which offsets gap of the measuring point from a reference position calculates to it. The set 
distance of the position sensor 13 is usually set up in the middle with the moving magnetic 
field generating coils 10a and 10b. 

[0008]When carrying out plate leaping of the steel strip 1 to the hot-dipping bath 4 from 
the reduction annealing furnace 2, the steel strip 1 may approach the moving magnetic 
field generating coil 10a of one side by vibration of the direction of a rear surface, may be 
estranged from the moving magnetic field generating coil 10b of another side, and may 
shift from a reference position. The gap from a reference position is detected with the 
position sensor 13. So that the magnetic field which the magnetic field generated with the 
moving magnetic field generating coil 10a of the side near the steel strip 1 is weak, and is 
generated with the moving magnetic field generating coil 10b of a side far from the steel 
strip 1 may become strong according to a detection result, the moving magnetic field 
generating coils 10a and 10b — the current which is boiled, respectively and is supplied is 
calculated in the control circuit 12, and predetermined current is supplied to the moving 
magnetic field generating coils 10a and 10b from the drive circuits 1 la and 1 lb. The steel 
strip 1 being maintained in a reference position, and it being drawn in by moving magnetic 
field generating coil 10a of one of the two or 10b by this, and contacting the wall of the 
steel strip carrying in part 8 is prevented. As a result, it is lost that a crack occurs in steel 
strip surfaces. Since vibration of the steel strip 1 is controlled, the balance of 
electromagnetic force does not collapse, either but a break through of the hot dipping 
metal from the lower end opening part of the steel strip carrying in part 8 is also 
prevented. 
[0009] 

[Example]The device shown in drawing 3 w as used, the steel strip 1 0.8 mm in thickness 
and 1200 mm in width was sent into the hot-dipping bath 4 the speed for 100-m/through 
the differential -gear roll 9 and the steel strip carrying in part 8 from the reduction 
annealing furnace 2, and hot dipping was performed. At this time, the placed opposite of 
the moving magnetic field generating coils 10a and 10b 320 mm in height and 1500 mm in 
width was carried out at intervals of about 30 mm on both sides of the steel strip 1 by the 
steel strip carrying in part 8. The position sensor 13 was formed in one side of the steel 
strip 1 in the lower part of the moving magnetic field generating coils 10a and 10b. The 
three phase alternating current of the average current 2500A was supplied to the moving 



magnetic field generating coils 10a and 10b. Supply current carried out change control in 
the range of 1000-4000A according to the measurement distance detected with the 
position sensor 13 so that the steel strip 1 might be held at a center with the moving 
magnetic field generating coils 10a and 10b. 

[0010]As a result, the steel strip 1 was maintained in the central part with the moving 
magnetic field generating coils 10a and 10b, without vibrating. Therefore, the hot-dipping 
steel strip obtained by not contacting the wall surface of the plating bath 4 had a healthy 
plating layer and a good surface state. Hot dipping of the outside maintained at the 
constant value 2500A was carried out on the same conditions for comparison, without 
controlling the supply current to the moving magnetic field generating coils 10a and 10b. 
In this case, the steel strip 1 was attracted by moving magnetic field generating coil 10a of 
one of the two or 10b, and the crack used as the cause of not plating occurred on the 
surface of the steel strip 1 from plate leaping of the steel strip 1 having been carried out 
with the internal surface of the steel plate carrying in part 8 contacted. 
[0011] 

[Effect of the InventionJAs explained above, in this invention, the electromagnetic force 
which prevents a hot dipping metal from leaking out from the lower end opening part of a 
steel strip carrying in part is given, controlling the position of a steel strip. Therefore, even 
if it sets up small a mutual distance of a moving magnetic field generating coil, a steel strip 
does not contact the internal surface of a steel strip carrying in part with the suction force 
of a moving magnetic field generating coil, and the crack leading to plating defects, such 
as un-plating, is prevented from occurring in steel strip surfaces. Since it is maintained in a 
reference position, without a steel strip vibrating, magnetic balance does not collapse and 
a hot dipping metal does not leak out from the lower end opening part of a steel strip 
carrying in part. And since a mutual distance of a moving magnetic field generating coil is 
small, it becomes possible to make small electromagnetic force for holding a hot dipping 
metal. 



[Translation done.] 
CLAIMS 



[Claim(s)] 

[Claim l]When a steel strip sent into a hot-dipping bath is pulled up from a steel strip 
carrying in part provided in the lower part of a hot-dipping bath to the vertical upper part 
and hot dipping of the steel strip is carried out, When a measuring point of a steel strip 
which carried out the placed opposite of the moving magnetic field generating coil of a 
couple to the outside of a steel strip carrying in part, set up a reference position in the 
middle of a magnetic field generating coil, and was detected with a position sensor shifts 
from a reference position, A hot-dipping method which does not use a sink roll 
characterized by adjusting supply current to each moving magnetic field generating coil so 
that magnetic field intensity may become large with a moving magnetic field generating 
coil of a side which magnetic field intensity was small with a moving magnetic field 



generating coil of a side which a steel strip approached, and a steel strip left. 
[Claim 2]Hot dipping equipment which is provided with the following, and said control 
circuit compares a measuring point and a reference position of a steel strip which were 
detected with a position sensor, and is characterized by outputting a control signal which 
supplies current according to gap of a measuring point from a reference position to each 
drive circuit and which does not use a sink roll. 

A hot-dipping tub which provided a steel strip carrying in part by which a lower end was 
opened wide in the lower part. 

A moving magnetic field generating coil of a couple by which the placed opposite was 
carried out to the outside of a steel strip carrying in part. 

A drive circuit which supplies current to each moving magnetic field generating coil. 
A position sensor which detects a control circuit which adjusts current supplied to each 
moving magnetic field generating coil, and a position of a steel strip from each drive 
circuit. 
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